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Quantifying particulate forms of nutrient and dissolved silica in Global NEWS 2
Particulate forms of N and P (PN and PP) are calculated as a funtion to total suspended solids (Beusen et al. 2009 ). Beusen et al. (2005) describe the calculation of the particulate N and P model. Dissolved Si (Holm et al. 2013 ) is quantified based on an empirical linear relation between DSi and TSS or DIP. Beusen et al. (2009) describe the modelling approach of dissolved Si. TSS is calculated as a function of terrain slope, volcanic rock characters, soil bulk density, and annual precipitation (Beusen et al. 2009 ).
Summary of equations in Global NEWS 2 model
Fig. S1. Summary of Global NEWS 2 equations used to quantify annual river export of dissolved inorganic and organic nitrogen and phosphorus. Source: Global NEWS 2 .
Abbreviations are described in Table S1 . 
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Transferring data from IAASTD to Global NEWS 2
In this study, we use the International Assessment of Agricultural Knowledge, Science, and
Technology for Development (IAASTD) baseline scenario to estimate crop nutrients demand in different land use types in 2050. However, the IAASTD projection is on the provincial scale while
Global NEWS 2 calculates on the basin scale. We, therefore, transformed provincial data to the basin scale as follows.
The first step is to calculate the percentage of basin areas (Hein et al. 2011) in each province. This step is conducted by the intersect tool in ArcGIS. Second, total fertilizer consumption is distributed over basins in a province, using the sizes of basin areas calculated in the first step (Box S1 TF m,x -is the total fertilizer consumption (Mg) by (x: upland crops, wetland rice, legumes, grassland) land use in m basin. TF n,nm,x -is the fertilizer consumption (Mg) by (x) land use in m basin that covered in (n th ) province. TF n,x -is the total fertilizer consumption (Mg) in (n th ) province. P n,m,x -is the percentage of fertilizer consumed by x land use type in n th basin (%). TF n,m -is the total fertilizer consumption (Mg) by m th basin.
Abbreviations
Scenarios descriptions (extended)
We use the Global Orchestration (GO) scenario as the baseline scenario in this study. The GO scenario is one of the Millinium Ecosystems Analysis (MA) scenarios. MA scenarios aim to project the impact of ecosystem changes on society, and to provide future trends in socio-economic development for decision makers to prevent irreversible consequences on environmental systems.
These scenarios simulate future developments based on a set of coherent and interconnected assumptions on social, environmental, and economic drivers and relation between them. The GO scenario assumes a globally connected society and a reactive approach to solve environmental problems (Alcamo et al. 2005) . Population is assumed to increase in the future. Various agriculture practices will be found to produce sufficient food for growing population. Therefore, the amount of synthetic fertilizers use is expected to increase. The water demand for hydropower and irrigation of crops will also increase. The efficiency of N and P removal during treatment in sewage systems are expected to be higher in the future. More people will be connected to sewage systems ).
S6
The Improved Practice (IP) scenario is calculated as follows: and IAASTD baseline scenario (Bouwman et al. 2013 ) and this study. S12 Fig. S6 . As Figure S5 , but for dissolved organic phosphorus (DOP).
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